The role of mitochondria in the aetiology of insulin resistance and type 2 diabetes.
The prevalence of type 2 diabetes is rapidly increasing world-wide and insulin resistance is central to the aetiology of this disease. The biology underpinning the development of insulin resistance is not completely understood and the role of impaired mitochondrial function in the development of insulin resistance is controversial. This review will provide an overview of the major processes regulated by mitochondria, before examining the evidence that has investigated the relationship between mitochondrial function and insulin action. Further considerations aimed at clarifying some controversies surrounding this issue will also be proposed. Controversy on this issue is fuelled by our lack of understanding of some of the basic biological interactions between mitochondria and insulin regulated processes in the context of insults thought to induce insulin resistance. Aspects that have not yet been considered are tissue/cell type specific responses, mitochondrial responses to site-specific impairments in mitochondrial function and as yet uncharacterised retrograde signalling from mitochondria. Further investigation of the relationship between mitochondria and insulin action could reveal novel mechanisms contributing to insulin resistance in specific patient subsets. This article is part of a Special Issue entitled Frontiers of Mitochondrial Research.